Introduction
Self-tolerance of the nascent T-cell receptor repertoire is attained through negative selection in the thymus. 1 Essential for clonal deletion is the exposure of thymocytes to self-antigens, including those with highly restricted tissue expression. Within the thymus the ectopic expression of many tissue-restricted peripheral self-antigens (TRA) is a distinct property of mature medullary thymic epithelial cells (mTEC high ). 2, 3 TRA expression is controlled partly by the transcription factor autoimmune regulator (Aire). 3 Deficits in Aire and/or TRA expression (independent of their causes) impair negative selection and can consequently cause autoimmune disease. [2] [3] [4] [5] Acute and chronic graft-versus-host disease (aGVHD and cGVHD, respectively) remain the primary complications of allogeneic hematopoietic stem cell transplantation (allo-HSCT). 6 aGVHD is initiated by alloreactive donor T cells and targets a restricted set of tissues, including the thymus. 7, 8 The development of human aGVHD predisposes to cGVHD whose autoimmune manifestations are integral components of disease. 9 It remains uncertain, however, whether and how autoimmunity is linked to antecedent alloimmunity. A hallmark of murine aGVHD is the de novo generation of autoreactive T cells from donor HSC 10,11 which can mediate the evolution from acute to chronic GVHD. 12, 13 Since the thymic epithelium is a target of donor T-cell alloimmunity 7, 8, 14 we hypothesized that thymic aGVHD interferes with the mTEC high capacity to sustain TRA diversity, thus decreasing the platform for central tolerance. In this context, interventions directed at epithelial cytoprotection are expected to maintain posttransplantation mTEC high integrity and function. To test these two interrelated hypotheses, we used murine allo-HSCT models and investigated the effects of fibroblast growth factor-7 (Fgf7), which boosts thymopoiesis through its mitogenic action on TEC.
15,16
For personal use only. Figure S1 ). Recombinant human Fgf7 (palifermin, Kepivance®, Biovitrum, Sweden) was injected i.p. from day -3 to day +3 after allo-HSCT at a dose of 5 mg/kg/day.
Confocal microscopy of thymic sections was performed using a Zeiss LSM510
(Carl-Zeiss AG, Switzerland Figure 1A ). This observation was mirrored in allo-HSCT that included TBI before MHC-identical, -disparate or haploidentical transplantation ( Figure 1B) . In these models, the conditioning initially reduced mTEC high numbers independently of aGVHD but cell loss was either more pronounced (b→bd) or more protracted (d→b; b→b) in the presence of disease.
Hence, reduction in mTEC high compartment size is a universal manifestation of thymic aGVHD 7 and radiation injury is not mandatory. Contraction of the total mTEC high pool in unconditioned b→bd recipients corresponded to progressive decreases in the subset which expresses Given the intimate associations between Aire-deficiency, TRA repression, and autoimmunity 3 , we determined whether aGVHD interfered with TRA transcription.
Development of thymic GVHD (b→bd) altered global gene expression profiles in total residual mTEC high cell pools isolated at 2-4 weeks after transplantation ( Figure 2A , Table S1 ). Using a special algorithm (supplemental methods: "Bioinformatics") we discriminated between TRA and ubiquitously expressed transcripts (Ub) in mTEC high .
Several hundred TRA were present among transcripts whose expression levels were reduced by >3-fold in mice with aGVHD ( Figure 2A , inserts). Notably, the TRA/Ub ratios for repressed transcripts were significantly higher than would have been expected to be observed by chance (O/E ratio >1.0 TRA; <1.0 Ub; p<0.001; Figure   2A ). A low correlation coefficient between TRA expression in b→bd vs. bd→bd mice (Pearson's r=0.700 and r=0.625 in 10 and 12 week old recipients, respectively) indicated a sizable number of TRA being reduced during lethal aGVHD ( Figure 2B , Figure S3 ). We interpreted these data such that a contraction in TRA diversity during aGVHD was due to cellular loss of mTEC high , in particular Aire-positive mTEC. This explanation was based on the fact that ectopic TRA expression is a stochastic Figures 2F,S3,S4) . However, the molecular mechanism for this biased profile remains to date unknown.
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